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ATTACHMENT 
for Work Plan OU-5 Woman Creek Priority Drainage 

0 insert new cover pages for each volume, and insert new spines with 
your copy number on it. 

0 Insert new Table of contents, and detailed Table of Contents and 
destroy old TOC. 

Insert new Executive Summary and destroy old ES. 

0 Insert new pages and destroy old corresponding page numbers. 

insert page 1 of section 1. 
Insert new section 2. 
Insert page 1 of section 3. 
Insert section 4 - ail new except tables which need to be 
kept (pages 4-4 - 4-5 and 4-8). 
Insert page 1 and 2 of section 5. 
Insert page 1 of section 6. 
Please insert new section 7 and discard all of 
the old section 7 EXCEPT for the following two 
color figures: Figure 5-7 (1 of 2 and 2 of 2). 
Insert the old figure 5-7 (1 of 2 and 2 of 2) in 
your new section. 
Insert page 1 of section 8. 
Insert page 1 and page 2 of section 9. 
Insert page 1 of section 10. 
Insert page 1 of section 11. 
Insert new section 12. 

Note that volume II has no changes except for adding 
-- __ _ _  - - _  

second copy- of -Table of Contents-and cover/spine.-_- - _ _  

Any questions please call Carlotta Muheim at 966-3893. 
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7.1 BACKGROUND AND SAMPLING RATIONALE 

7.1.1 Background 

The objectives of the Phase I RCRA Facility Investigation (RFI)/Remedial Investigation (RI) are: 

0 To characterize the physical and hydrogeologic setting of the IndMdual Hazardous 

To assess the presence or absence of contamination at each site. 

To characterize the nature and extent of contamination at the sites, If present. 

Substance Sites (IHSSs). 

0 

e 

0 To support the Phase I Baseline Risk Assessment (BRA) and Environmental Evaluation. -. ~ 5. .-. 
Within these broad objecthre5, sff&pecific,data needs have been’ldentified in Section 4.0. The purpose 
of this section of the work plan is to provide a Field Sampling Plan (FSP) that will address data needs 
and data quality objectives. The FSP developed in this section is based on the. requirements of the 
Interagency Agreement (IAG) Statement of Work for OU5, and the data needs developed in Section 4.0. 

In the Phase I Investigation for the Original Landfill (IHSS 115), data will be collected to define 
contamination boundaries and investigate the potential for contaminant migration. Based on the Phase 
I investigatlon mutts, a Phase II source characterization investigation will be performed. If warranted, 
an interim Measures/lnterim Remedial Action may also be performed at IHSS 115 once Phase I results 
are evaluated. Addttional phases of investigation and risk assessment m y  be required at other 

- -- - - IHSSs.pending th-eePhase I results, although they are not anticipated at this time. 
- - _ _  - - - _  - - _  - - _  

- -  - _ _  
Generally, only limited information is available concerning the IHSSs in OU5 since-there have-been no------- - --- - 
previous field investigations of these sites. Available information Indudes aerial photographs, site 
histories, and some analytical data for samples collected near the IHSSs. Little information exists 
specific to the physical characteristics of the sites or to the nature and extent of the contamination, if 
present. 



One of the objectives of the RFI/RI is to assess the presence or absence of contamination in the 
groundwater, surface water, sediments, and soils at the sites. A multi-staged approach is outlined in 
the IAG and will be used in Phase I to achieve this objective. This technique uses an ’Observational 
Approach” involving continuing reassessment of the site conditions as data are obtained. As data is . . 
collected and Interpreted, specific sampling plans will be formulated to build on existing information. 
These sampling plans for subsequent stages of investigation will be submitted as Technical Memoranda 
(TMs) to the EPA and CDH for review prior to implementation. TMs will be used specifically for the 
investigation of IHSSs 11 5 and 133 (Original Landfill and Ash Pits) because of their complexity. They 
are more thoroughly discussed in the applicable sections of this FSP. 

7.1.2 Sampling Rationale 

As discussed above, a staged approach will be used for the sampling program. There are four stages 
that may be completed at any site. 

0 Stage 1 consists of a review of existing data, including aerial photographs and site 
records. Data from ongoing or other OU investigations that have become available 
since preparation of this Phase I work plan will be compiled and evaluated. These data 
will be validated as appropriate for incorporation into the OU5 site characterization. 
This review of existing information has already been partially performed during 
preparation of this Phase I work plan. 

0 Stage 2 involves screening activities, including radiation, magnetometer, 
electromagnetic (EM), and soil gas surveys. These activities are designed to provide 
Phase I screening-level data concerning the presence or absence of contaminants at 
some of the sites. These surveys will be conduced in the order listed. Each screening 
activity will be preformed after review of the previous screening method. 

0 Stage 3 consists of Phase I sampling activities for soil, sediment, and surface water. 
Soil borings will be completed at some IHSSs to collect samples at depth and to 
characterize the IHSS. Some of the sampling locations may be selected to investigate 
anomalies identified in the Stage 2 screening surveys. This stage will provide 
confirmation of the Phase I screening data as well as aid in Phase I geologic and 
hydrogeologic characterization of the sites. 

0 Stage 4 involves cone penetrometer surveys, monitoring well installation, and 
groundwater sampling. Cone penetrometers will be used to characterize subsurface 
lithology, to help locate vadose zone water or groundwater, and to help guide 
installation of monitoring wells. If pore pressure in the vadose zone indicates the 
presence of water, a BAT sampler (or equivalent) will be inserted to take a sample. 

- Groundwatecmonitoring wells will be installed to characterize the hydrogeologic setting 

several sites. These wells will be sampled after completion and development, and the 
results will be included in the Phase I RFI/RI Report. 

- - - - _ -  - _  - _  - .  

I of each slte and to monitor alluvial groundwater conditions within or downgradient of - - - - _  - 

0 Stage 5 consists of additional sampling or surveying activities unique to each IHSS. 

Februry 1992 
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7.1.3 Modifications to the IAG Plan 

Several sampling and analytical activities described in the IAG have been modified In this FSP. These 
modifications, listed below, have been made so that each IHSS can be better evaluated during the 
Phase I investigation. Modifications to the Phase I sampling program are presented first followed by 
modifications to the Phase I analytical program. 

Phase I Samdina Proaram Modification% 

1) Radiation surveys and limited soil sampling, Including surface soil samples and soil borings, will 
be conducted at the three Surface Disturbance areas: the IHSS 209, the Surface Disturbance 
south of Ash Pits and the Surface Disturbance west of IHSS 209. The purpose of these 
activities Is to assess the presence or absence of contaminants at these sites. The rationale for 
this sampling is that if contamination is not found, the surface disturbances can be removed 
from further phases of the RFI/RI process. 

2) An investigation of a second surface disturbance (south of the Ash Pits) has been added to the 
Phase I investigation. This is an area where unknown activities have taken place at excavation 
and fill areas. The investigation of this area will Include a review of the aerial photos, a radiation 
survey, surface soil sampling, and 11 soil borings. Details of this program are contained in 
Subsection 7.2.4. 

3) An investigation of a third surface disturbance west of IHSS 209 has been added to the Phase 
I investigation. The investigation of this area, which appears to have been a radio tower 
installation, will include a review of the aerial photos, a radiation survey, and surface soil 
sampling and soil borings. Details of this program are contained in Subsection 7.2.4. 

4) No FIDLER radiation survey will be conducted at the Original Landfill (IHSS 115). This survey 
has been deleted from the Phase I investigation because a more comprehensive gamma 
radiation survey using a germanium detector was completed In the fall of 1990. Known 
radiation anomalies are discussed in Subsection 7.2.1. In addition, a gamma radiation survey 
using a germanium detector will be used at the Ash Pits (IHSS 133) Instead of the radiation 
surveys specified in the IAG. 

- - 5) - - Two-foot composite samples will not be used for volatile organics analysis at the Original 
Landfill (IHSS 115). Instead, discrete samples will be cdlected at 2-foot increments for analysis. - . - 

Composite samples are not appropriate for analysis of volatile organic compounds, since a 
significant portion of the volatiles present in a sample can be volatilized during compostting of 
a sample. 

- - 

- - _  - - _  



. L  

'.. ' 

.. .'. ' 

6) Five sediment samples are to be collected from both Ponds C-1 and C-2 (IHSSs 142.10 and 
142.1 l) ,  as proposed in the IAG. However, three of the five locations have been changed so 
that more representative samples of the pond sediment can be obtained. The five locations 
proposed In this Phase I FSP are: 

0 In the deepest portion of the pond. 
In the pond, 5 feet from the inlet. 
At three randomly selected locations within the pond. 

a 

e 

The samples to be collected at the three random locations are the locations which have been 
changed from those specified in the IAG. These random samples will provide pond sediment 
data that can be statistically averaged, while the samples collected from the deepest part of the 
ponds are likely to provide worst case concentrations. These average and worst case 
concentrations can then be used to better characterize the extent and nature of any 
contamination in the ponds and provide more useful data for the Phase I BRA. The three 
original sampling locations specified in the IAG would provide non-random data that cannot be 
used in statistical analyses. 

7) Sediment samples from Woman Creek and the South Interceptor Ditch (SID) will be collected 
to characterize the drainage where existing data is currently lacking. These samples will be 
placed just downstream of the impact area (area where surface runoff from an IHSS reaches 
Woman Creek) for each IHSS along Woman Creek and along stream segments that need 
further characteriition. Based on a review of the data collected at the existing 18 sediment 
sample locations, there exists a significant amount of information about the sediment in many 
parts of the OU5 drainages (see Section 2.0). Based on this approach, two additional sampling 
locations have been placed downstream of the Ash Pits, four downstream of the Old Landfill, 
one between the Old Landfill and Pond C-1, one between Ponds C-1 and C-2, and four 
downgradient of Pond C-2. These 12 proposed sampling locations in combination with the 
existing 18 sampling locations should be sufficient to characterize the Woman Creek and SID 

- sediment. 

The IAG states that all sediment samples will represent the entire vertical column of sediment 
present at each location, and if the sediment depth is greater than 2 feet, individual 2-foot 
composites will be collected. This technique could potentially dilute any surficial cbntamination. 

- - .  - - - - ~ - Instead,_the top 2 inches of bed material will be collected for VOC analysis and 6-Inch core will 

be collected for analysis of all other parameters. Standard Operating Procedure-(SOP) SW.6 
will be followed for sediment sampling. This SOP is presented in Section 11.0. 

, ._ 

- - - .  . - - _  ---- 
. .  . , 

-. 

8) Eight borings will be drilled and sampled In the Original Landfill (IHSS 115) area. One boring 
will be drilled at the location of each of the two former ponds and six borings will be drilled In 
the disturbed area east of the landfill. The borings will be drilled 6 feet into weathered bedrock. a 

Flml OU6 Plum I RFllRl Work Plan, Rsvbion 1 
Rocky FI.0 Aun, Qoldan, Colorado 
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Samples will be analyzed for the same constituents as other soil samples from the landfill (as 
presented in Table 7-1). There have been no previous investigations in either the areas of the 
former ponds or the disturbance east of the landfill. These borings will provide Phase I data 
concerning the presence or absence of contamination at these locations. 

One additional well will be installed downgradient of the Old Landfill (IHSS 115). The well will 
be located between existing wells 5786 and 7086 south of the SID. The well will be completed 
in the alluvial materials. 

A magnetometer survey and an EM geophysical survey will be conducted at the Old Landfill 
(IHSS 115) and Ash Pits (IHSS 133). In addition, two cone penetrometer surveys will be 
performed downgradient of the Original Landfill. The magnetometer surveys will be used to 
evaluate the presence of ferrous materials in the units. The EM survey will determine djfferences 
in the conductivity of subsurface materials, which may allow evaluation of the IHSS boundaries, 
presence of contamination, and/or the presence of saturated material. The cone penetrometer 
will be used to identify saturated subsurface material for subsequent soil water sampling 
between the landfill and the SID, and between the SID and Woman Creek. The information 
gathered from the cone penetrometer will be used to define the best locations and depths for 
groundwater monitoring wells or if appropriate, vadose zone sampling using the BAT sampler. 

Soil borings were initially proposed in the IAG to delineate the boundaries of the Ash Pits, 
Incinerator and Wash Pad (IHSS 133). Borings were proposed to be placed on 25-foot centers 
that transect each site. If the boundaries of IHSS 133 can be determined by aerial photography 
review, radiation survey and/or the proposed geophysical surveys, fewer soil borings will be 
necessary. The purpose of these borings would be to characterize the contamination sources 
at IHSS 133. The number of location of borings will be addressed In a TM. 

Surface soil sampling for plutonium and other radionuclides m y  be preformed at the Rocky 
Flats Plant site between Woman Creek and the southern boundary pending further data 
evaluation. This is discussed in Subsection 7.2.4.1. Sediment and surface water sampling in 
this area is also discussed in this section. 

- - -  - -- - - -1) ----All the Phase I _soil samples collected from the Ash Pits area (IHSSs 133.1-133.6) will be 

alpha, and gross beta. This should provide a more representative analysis of the wastes 
thought to be present in these pits. This is also appropriate, since the groundwater monitoring 
program calls for analysis of metals in wells downgradient of this IHSS. Details of this analytical 
program are summarized in Subsection 7.3.2. 

- - _  

- -  - .  - -. - - _  

analyzed for target analyte list (TAL) metals as wellas-for uranium; plutonium, americium, gross - - _ _ _ _  - _ _  
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TABLE 7-1 

PHASE I INVESTIGATION 
IHSS 115 - ORIGINAL LANDFILL 

~ 

Sample Number Activity ~ Purpose Location 
i 

Staae 1 I 

1. Review Aerial Photographs 
I 

Identify extent of the Original Landfill and 
disturbed area east of Landfill 

Landfill area and eastward NA 

NA 
, 

$ 2. Review Gamma Radiation (RAD) 4 Survey I 
4 .  I 

Staae 2 I 

Identify areas of anomalous radiation 
readings 

Landfill area 

3. Magnetometer survAy Entire landfill area - 25ft. grid 

Entire landfill area - 25ft. grid 

2,490 . 

2,490 

Locate ferrous objects 

Locate ferrous objects, and help locate IHSS 
boundaries 

Locate plumes of volatile organics 

4. EM Survey I 
~ 

5. Soil Gas Survey I Entire landfill area - 100-ft. grid 
Modified at perimeter to 25ft. grid 

To be determined 

Staae 3 

6. Surficial Soil Samples 
I 

I 
I 

Random basis throughout landfill and within 
RAD survey anomalies 

Characterize surface contamination; 
characterize RAD survey anomalies 

To be determined 
statistically; 2 
samples per RAD 
survey anomaly 

To be determined 

I 
I 

I 
I 

7. Soil Cores I 

8. Soil mrings 

~ 

One random sample every 15 soil gas 
samples taken at the depth of the soil gas 
probe 

One boring in each area of the two former 
ponds, six in the disturbed area east of the 
landfill 

Three borings transecting each plume, one 
boring at highest soil gas reading and two 
additional borings downgradient of the first. 

Two locations along SID and three locations 
on Woman Creek 

Verify soil gas survey readings (false 
negatives) 

Characterize subsurface conditions and 
contamination 

8 

9. Soil brings, i f  plumes identified 

I 
10. 

Staae 4 

1 I .  Cone Penetrometer/SampIer 

Sample sediment 'and surface water 
I 
I 
I 
I id f 

2 %  

Transect and sample plumes, if identified by 
soil gas survey 

To be determined 

Characterize sediment and surface water 
downgradient of landfill 

4 sediment and 6 
surface water 

Characterize subsurface conditions and 
lithologies; characterize subsurface fluids 
and/or gases 

Two lines on 100 11. spacing downgradient of 
landfill 

To be determined 

I 
I 

I cg6g\ou I\fab\tbl-7-1 .fob 
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TABLE 7-1 

PHASE I INVESTIGATION 

(Continued) 
IHSS 115 - ORIGINAL LANDFILL j 

I 

Purpose Location Sample Number Activity 

Install wells in borings, if plumes 12. Monitor subsurface plumes, if identified In borings at the points of highest readings Maximum of 3 
- 1  identified 

sampling devices ; 
13. Install wells and/or vadose zone Monitor subsurface conditions To be determined based on data collected To be determined 

Staae 5 

14. 

I 

I 
Review plant plans, yonduct sewer 
snake survey I in the landfill 

Confirm connections of two pipes daylighting Two pipes in landfill NA 

2 15. Sample pipe effluent if following Characterize effluent Pipe outfalls 

NA - Not Applicable 

eg&gbu 6\feb\tbl-7-1 .fsb 



3) 

This section describes the Phase I investigation program for the IHSSs within OU5. For each IHSS, the I 
- - _  

4) 

I monitoring programs and investigations at other OUs will be used as appropriate to add to, or substitute 
for, the data collected during the Phase I investigation. The sites Included within OU5 are IHSS 115 - I 

5 )  

7.2 

A gamma radiation scan will be conducted by EG&G or its contractor on each of the sediment 
samples collected from the location at the deepest portion of Ponds C 1  and C-2 (IHSSs 142.10 
and 142.1 1). Sediment samples at these locations will be collected from the sediment core at 
5-centimeter intervals. The rationale behind Including this analysis is to evaluate whether 
contamination may exist in thinly stratified layers and to provide additional data to characterize 
pond sediment. 

The IAG specifies that water and sediment samples be analyzed for soluble and insoluble 
radionuclides and metals. For the purposes of this Phase I Investigation, each of the water 
samples will be filtered, and both the filtered and an unfiltered aliquot will be analyzed for the 
specified metals and radionuclides. The filtered sample will provide data on the dissolved 
constituents and the unfiltered sample will provide data on the total constituent concentrations. 
Also, water (both filtered and unfiltered) and sediments will be analyzed for both plutonium 
isotopes (Pu-239 and Pu-240). This is consistent with the existing Rocky Flats analytical 
methods. 

Several analyses have been added to the Phase I analytical program to address chemicals of 
interest in the Environmental Evaluation. Borehole samples at the Original Landfill (IHSS 115) 
and some of the surface water and sediment samples collected in Woman Creek will be 
analyzed for target compound list (EL) pesticides/polychlorinated biphenyls (PCBs). All 
surface (0-2 inches) soil samples taken in OU5, and sediment samples collected in Woman 
Creek will be analyzed for total organic carbon (TOC). 

The two sediment samples downgradlent of the Ash Pits will not be analyzed for TCL volatiles 
and semi-volatiles. These organic compounds are unlikely to be present In the ash disposed 
of in these IHSSs and organics have not been detected in the data collected from existing 
sediment locations in and adjacent to Woman Creek near the Ash Pits. Radionuclides and TAL 
metals are the suspected contaminants at the Ash Pits and the sediment analytical program 
downgradient of these areas will focus on these analytes. 

PHASE I INVESTIGATION PROGRAM 



two additional surface disturbances; these are the surface disturbance west of IHSS 209 and the surface 
disturbances south of the Ash Pits. The area south of OU5 to the property boundary will be 
investigated, i f  warranted. For reference, the Phase I investigation programs for each IHSS are 
summarized below. A number of SOPs will be used during the investigation. The SOPs are cited in this 
section and discussed further in Section 11.0 of this Phase I work plan. 

7.2.1 IHSS 115 - Original Landfill 

Stage 1 - Review Aerial Photographs and Gamma Radiation Survey Results 

Aerial photographs taken during operation of the Original Landfill will be reviewed to identify the extent 
of the Original Landfill and the disturbed area located to the east of the Original Landfill. The areas to 
be studied during later steps of this investigation, including the location of former ponds, will be 
delineated from the aerial photographs and surveyed in on the ground as needed to define their 
locations for the Phase I field work. Additional studies conducted at the Landfill after preparation of this 
Phase I work plan will be evaluated during Stage 1 (see Table 7-1). Also as part of this stage, the 
gamma radiation survey conducted at the Original Landfill in Fall 1990, using a germanium detector 
(Appendix B) will be further reviewed, and the elevated radiation readings shown on Figure 7-1 will be 
surveyed on the ground to define their locations. 

Stage 2 - Magnetometer, EM, and Soil Gas Surveys 

A magnetometer survey will be performed over and downgradient of the Old Landfill and the disturbed 
area to the east (Figure 7-1). This survey will be conducted on a 25-foot grid in the area outlined for 
the radiation survey in Figure 7-1. The survey will be completed according to the magnetic locator 
procedure in SOP GT.lO. Resulting anomalies will be mapped and contoured. 

An EM geophysical survey will be performed over the Old Landfill on the Same 25-foot grid established 
for the magnetometer survey and will cover the same area. The survey will be completed according to 
the EM geophysical procedures in SOP GT.18. Details of both the magnetometer and EM geophysical 
survey will be supplied to the Agencies for review in a TM. The TM will include the type of geophysical 
surveys to be performed, procedures, and grid spacing. 

A-real-time soil gas survey will be conducted over the Original Landfill and the disturbed area located 
to the east of the Landfill (Figure?'-1) to-identify areas of volatile organic contamination. As specified - 
in the IAG, the soil gas samples will be taken on a 100-foot grid according to the procedures described 
in SOP GT.9. To further improve the sampling coverage, the grid will be reduced t6 25-foot spacing at 
the downgradient perimeter of the landfill, over areas of suspected buried metallic materials based on 
the magnetometer and EM survey, and over areas where vdatiles are found during the 100-foot grid soil 
gas survey. The perimeter of the landfill will be defined by the aerial photograph interpretation, radiation, 

J 

- -  

F l d  OU6 Pluto I RFI/RI Work AM. Rsvhlon 1 
Rwky Hm Run, Qoldm, Colordo 
a0bObu6\fsb\ae-7.fab 

FQlnrv 1992 
Pqe 7 8  



magnetometer, and EM survey review, and by field reconnaissance. The 25-foot soil gas grid spacing 
around the downgradient perimeter will cover at least the area between the last 100-foot grid location 
within the landfill area and the first 100-foot grid location outside the landfill area (see Figure 7-1). The 
25-foot soil gas grid located over metallic materials or volatile plumes will continue for at least 50 feet 
beyond the edge of the anomaly. This approach should better characterize the area of likely 
contamination. A probe will be driven approximately 5 feet into the soil to collect the soil gas. The soil 
gas samples will be analyzed for 1,1,1 -trichloroethane VCA), dichloromethane, benzene, carbon 
tetrachloride, tetrachloroethene (PCE), and trlchloroethene (TCE) using a portable gas chromatograph 
(GC). Analytical peaks of compounds for which the GC is not calibrated will be noted. It will not be 
possible to analyze for solvent breakdown products like 1,2dichloroethane and vinyl chloride with a GC 
because they co-elute with other compounds. Vinyl chloride co-dutes with freon compounds, and 1,2- 
dichloroethane co-elutes with methyl ethyl ketone and dibromomethane. The analytical program for the 
soil gas survey is discussed in Subsection 7.3.2. Details of the proposed soil gas surveying grid will be 
presented to the Agencies for review in a TM. 

Stage 3 - Surface Soil, Soil Core, Soil Boring, Sediment, and Surface Water Samples 

Randomly located surficial soil samples will be collected to characterize the landfill cover material and 
exposed fill material using the Rocky Flats method. Depending upon the results of the radiation 
screening, additional surface soil samples may be required at identified areas with above background 
radiation. These samples will help establish whether the landfill is leaking via fugitive dust entrained In 
air for risk assessment purposes. In addition, based on the review of the gamma radiation survey, 
additional surficial soil samples will be collected within the areas that have above background radiation. 
At least two samples will be collected at small or point sources of radiation and at least three will be 
collected over disturbed areas. A TM will be submitted to the Agencies for . ._ review prior to 
implementation that will specify the exact number of samples necessary for the risk assessment, and 
identify the sampling locations and sampling method protocol. 

Soil cores will be collected on a random basis to verify the soil gas survey and other screening methods 
(e.g., false negative). One soil core (grab sample) will be collected for every 15 to 20 soil gas samples 
at the same depth as the soil gas samples. Based on the number of original grid soil gas sampling 
locations, it is estimated that four soil cores will be collected. 

Three soil borings will be placed at up to three areas where plumes have been identified by the soil gas 
survey. This will result in a maximum of nine soil borings being drilled at the three plume areas. At 
each plume area, one soil boring will be pltkedat the point-of the-highest soil gas reading;and two- 
borings will be located downslope of that point within the plume identified by the soil gas survey. 

-- ._ 
- -_ 

- 

Soil borings will also be drilled for subsurface characterization purposes. One soil boring will be drilled 
In the location of each of the two former ponds. SIX soil borings will be drilled in the disturbed area east 
of the landfill. Each soil boring will be drilled at least 6 feet below the base of the alluvial material 
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according to the procedures described in SOP GT.2. Samples will be taken continuously in these 
borings. Discrete samples will be collected from every 2-foot increment and analyzed for the TCL 
volatile organic compounds (VOCs): Samples will be composited from every &foot interval and 
analyzed for the TCL semivdatile organic compounds, the TAL metals, and radionuclides. As specified 
In the SOP, samples will not be cdlected for chemical analysis from the saturated alluvium. The 
analytical program for those samples is presented in Subsection 7.3. 

During sampling a soil classification survey will be completed at the Original Landfill for use in the 
Environmental Evaluation. Several samples may also be cdlected from 0 to 2 feet for grain size 
analysis. 

The sediments and surface water of the SID and Woman Creek will be sampled immediately 
downgradient of the Original Landfill. These locations are shown in Figure 7-2, which is a map of all the 
proposed surface water and sediment sampling locations for OU5. Surface water samples will be 
collected at three locations along the SID and three locations on Woman Creek (total of six samples) 
according to the procedures specified in SOPS SW.2 and SW.3 for surface water. Sediment samples 
will be collected at two locations along the SID and two locations on Woman Creek (total of four 
samples) according to procedures specified in SOP SW.6 (see Subsection 7.2.3). The sediment 
samples will be collected in areas of the creek or ditch that are conducive to sediment accumulation. 
The analyses to be performed on these samples are listed in Subsection 7.3. 

Stage 4 - Cone Penetrometer, BAT Sampler (or equivalent), Monitoring Well Installation and 
Groundwater Sampling 

A cone penetrometer will be used to establish subsurface conditions and lithdogies downgradient from 
the landfill. One subsurface condition that is essential to characterize is soil moisture and/or saturation. 
A cone penetrometer with this capability will be used. Two lines of cone penetrometer surveys will be 
taken with a maximum of 100-foot spacing between penetrometers; one line will be between the Landfill 
and the SID, and one line between the SID and Woman Creek (see Figure 7-1). In the appropriate cone 
penetrometer survey locations (locations where significant soil moisture is present), BAT sampling, or 
an equivalent, will be used to sample any encountered groundwater or interstitial fluid. These samples 
are necessary to help establish whether contaminated plumes are presently leaking from the landfill. 
To calibrate the cone penetrometer, one of the soil borings discussed above will be Winned' so that 
the cone penetrometer will penetrate known lithologies and saturations. A TM will be submitted to the 
AgenciesjorJeview outlining the details of the cone penetrometer use, type of sampler, spacing and 
analyte list. - - - -  - - -- - __ __ - - 

- 

Based on information from the magnometer, EM, and soil gas surveys, and cone penetrometer data, 
the location for alluvial monitoring wells will be determined. Final locations for the monitor wells will be 
submitted to the Agencies for review in a TM. It is possible due to the limited saturated thickness of the 
alluvium, that there may be locations where there is no water or times of the year when the saturated 
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thickness is zero. If this is the case, it may be necessary to relocate the wells or possibly install a 
vadose zone sampling device such as the BAT sampler (or an equivalent) capable of characterizing the 
contaminant plumes in zones of limited water. It may also be necessary to install bedrock wells beneath 
zones of contaminated alluvial groundwater or if a subcropping sandstone is encountered. The need 
for bedrock wells will be evaluated after lithologic and preliminary chemistry data has been gathered and 
interpreted. At this time it is proposed that a maximum of three monitoring wells will be installed in 
these borings. As specified in the IAG, all of these wells will be installed in the alluvium just above the 
bedrock according to SOP GT.6. 

In addition to the above wells, four alluvial monitoring wells and/or vadose zone samplers will be 
installed in the alluvium downgradient of the Original Landfill. The location, type, and number of 
monitoring devices will be dependent upon the results of all other data gathered in this Phase I 
investigation. At this time, it appears at least three wells should be installed between the Landfill and 
the SID, and one well installed between the SID and Woman Creek: locations shown on Figure 7-1 are 
tentative. The first well will be placed approximately between the western leg of the Landfill and the SID. 
The second well will be placed in the alluvium in the surface drainage north of Well 5786 between the 
Landfill and the SID within the area of the old embankment. The third well will be placed in the alluvium 
between the southeastern comer of the boundary of IHSS 1 15 and the SID, downgradient of the outfall 
identified on the east side of the Landfill. The fourth well will be placed between existing wells 5786 and 
7086. These locations may be modified slightly depending upon the results of the screening surveys. 
If a water-bearing sandstone unit is found to be the first bedrock unit underlying the alluvium in a boring, 
then an additional well will be completed in the sandstone at that location. The use and location of the 
proper type of monitoring device should be able to ascertain both present and future contaminant levels 
and help establish any future or present contaminant migration problems. The locations for the 
monitoring devices should allow for monitoring the principal groundwater and downgradient migration 
pathways of the Old Landfill. 

All groundwater monitoring wells will be drilled according to SOP GT.2 and installed according to 
SOP GT.6. All wells will be developed according to SOP GW.2. Following development, wells will be 
sampled according to SOPS GW.5 and GW.6. The analyses to be performed on these samples are 
listed in Subsection 7.3. The results of the first round of sampling will be reported in the Phase I RI 
Report. The four monitoring wells downgradient of the Landfill will be sampled quarterly for a minimum 
1 year. 

- _- - - - - - --Stage 5 Outfall Pipe-L_oction, Source, and Sampling 
- - -_- - -  - - -  -- - -  _ _  _ _  _ _  - _ ~  

The two corrugated metal pipes protruding from the Landfill (Figure 7-1) will also be investigated in this 
FSP. Plant plans will be reviewed and a sewer snake survey will be conducted to attempt to identify 
the open length of the pipes and the sources of water. This survey may use a traceable electronic or 
magnetic source attached to the snake such that surface Instruments can be used to follow the path 
of the pipe. Other methods for locating pipes may also be used if the sewer snake survey Is 

I a 



inconclusive. If water is found to be flowing through either of the corrugated pipes during this Phase I 
investigation, the effluent will be sampled according to SOP SW.3. Results of the sampling will be 
reported in the Phase I RI Report. 

7.2.2 IHSS 133 - Ash Pits 1-4, Incinerator, and Concrete Wash Pad 

Stage 1 - Review Aerial Photographs 

Aerial photographs from 1953,1955,1964,1969, and 1978 through 1988 will be reviewed to identify the 
extent of the disposal areas for these sites including an area north of the west access road and possible 
waste disposal areas beyond the boundaries of Ash Pit 1 and the Concrete Wash Pad (see Section 2.0). 
The dimensions of each pit, determined from the aerial photographs, will be land surveyed in and used 
to assist in planning the Phase I drilling program and for defining the area of the radiation survey (see 
Figure 7-2 and Table 7-2). 

Stage 2 - Radiation, Magnetometer and EM Geophysical Surveys 

A ground based radiation survey employing a high purity germanium gamma-ray sensor will be 
performed over the four Ash Pits, the Concrete Wash Pad, and the Incinerator. The area to be surveyed 
for IHSS 133 is shown on Figure 7-2 and extends from the western boundary of the previously surveyed 
area over the Original Landfill (Appendix B) to approximately 600 feet west of the Concrete Wash Pad. 
The sodium iodide sensors employed for this survey will be spaced such that there is overlapping 
coverage between stations to guarantee that there is 100% coverage. The gamma emitting 
radionuclides that are detected will be analyzed to identify the Isotopes that may be present. An SOP 
is currently being developed for performing this survey. If areas of anomalous radiation readings are 
detected, they will be surveyed and staked sufficiently to define their lateral extent. The results will be 
plotted and contoured on a map and will also be presented in tabular form. 

I Using the Observational Approach, a magnetometer and an EM geophysical survey may be performed 
over the Ash Pits in the same area as outlined for the radiation survey on Figure 7-2 to help locate the 
boundaries of each IHSS. These surveys will be performed if the results of the previous activities fail 
to outline the locations of the Ash Pits 14, Incinerator, and Concrete Wash Pad. These surveys would 
be conducted on a 25-foot grid according to the magnetic locator procedure described In SOP GT.10 
and according to the EM geophysical procedure described in SOP GT.18. Resulting anomalies would 

- -be_mapp-xj and contoured. Prior to implementation, the need for, and as appropriate, the details of the 
magnetometer and EM surveys will be presented to-the Agencles-for review-In a TM. - Type-of- _. _ _  
instrumentation, grid spacing, operating procedures, and justification for use or non-use will be included. 

- - - - _  - - - - -  - - - -  _ _  --- - _  
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TABLE 7-2 

PHASE I INVESTIGATION 
IHSS 133 - ASH PITS 1-4, INCINERATOR, 

AND CONCRETE WASH PAD 
I 

, 
Activity Purpose Location Sample Number 

Staae 1 
I 

1. Review Aerial I 

Photographs I 

I Staae 2 

I 
2. Radiation SUNey 1 

I 

3. Magnetometer SUNq 

4. EM Survey 

I 

I 

1 
I 

I 

I Staae 3 I 

5. Surface Soil Sampling 
I 

I 

Identify extent of the areas, including areas beyond 
the boundaries of the units 

Entire site and north of road NA 

Locate areas of anomalous radiation readings IHSS areas, areas between pits, and area 
between Ash Pits and Landfill 

IHSS areas, areas between pits, and area 
between Ash Pits and Landfill 

IHSS areas, areas between pits, and area 
between Ash Pits and Landfill 

NA 

Locate metallic objects 4,864 

Locate metallic objects and contaminant plumes 4,864 

Characterize radiation anomalies Central location of areas of radiation above 
background 

Unknown 

6. Soil borings I I Characterize subsurface conditions and Within pits and over hotspots. brings will be To be determined 

Staae 4 

contamination drilled 5 ft. into weathered bedrock. 

I 

7. Install wells I Monitor alluvial groundwater downgradient of the unit See Figure 7-3 3 

I 

NA - Not Applicable 



I . 

Stage 3 - Surface Soil Sampling and Soil Borings 

Sutficial soil samples will be collected from random locations to characterize any contamination in 
surface soils that may have resulted from operation of the incinerator. In addition, surface soil samples- 
will be collected for radiochemical analysis at the central location of all areas identified by the radiation 
survey as having above-background radiation levels. These soil samples will be used to characterize 
migration pathways for surface contaminants in the risk assessment. Samples will be cdlected 
according to the sampling procedures specified in SOP GT.8. A TM will be issued to the Agencies for 
review prior to Implementation that specifies the number of samples, sampling locations and operating 
procedures that meet the objectives for the risk assessment. 

Soil borings will be drilled during the Phase I investigation to characterize cover and subsurface 
materials. Soil borings are stipulated In the IAG to delineate the boundaries of the Ash Pits, Incinerator 
and Wash Pad. Borings were to be placed along the short axis of each pit. Based on the present size 
of the Ash Pits, Incinerator, and Wash Pad, it was estimated that approximately 85 borings on 25-foot 
centers would be drilled in the area. Using aerial photo interpretation and the results of the 
magnetometer and EM surveys, if necessary, the number of soil borings needed may be significantly 
reduced to characterize the subsurface material. The soil boring program will be presented to the 
Agencies for review in a TM prior to implementation. Soil borings will also transect each area of 
anomalous radiation readings detected during the radiation survey. At this time, It is proposed that each 
boring be drilled 5 feet into weathered bedrock and be drilled and sampled according to procedures 
contained in SOP GT.2. Samples would be taken continuously in these borings. Samples would be 
composited from every 2-foot interval and analyzed for metals, total uranium, plutonium, americium, 
chromium, gross alpha, and gross beta (see Subsection 7.3). 

I 

During sampling, a soil classification survey will be completed at the Ash Pits for use in the 
Environmental Evaluation. Several samples may also be collected form 0 to 2 feet for grain size 
analysis. 

Stage 4 - Monitoring Well Installation, BAT Sampler (or equivalent) and Groundwater Sampling 

A maximum of three alluvial monitoring wells will be installed downgradient of the Ash Pits between 
IHSS 133 and Woman Creek: preliminary locations are shown on Figure 7-3. The actual location, 
number and type of monitoring wells will be selected following the Stage 3 activities and after a review 
of the geologic characteristics of thesite. This groundwater monitoring plan will be summarized in a 
TM, and submitted to the Agencies prior to implementation. Anywells that are proposed will be drilled - 
according to SOP GT.2, installed according to SOP GT.6, and developed according to SOP GW.2. 
Following development, the wells will be sampled according to SOP GW.5 and GW.6. The wells will be 
screened to monitor the saturated section of the alluvium. If a water-bearing sandstone unit is found 
to be the first bedrock unit underlying the alluvium In a borlng, an additional well will be completed In 
the sandstone unit at that location. It is possible, due to the limited saturated thickness of the alluvium, 

-- - - - - - . -  

- - -  _. 

- 
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- _ _  - - _- - - _  -_ 

surface water sample from each pond will be collected within 5 fw t  of the inlet to the pond. -The third- 
surface water sample for each pond will be collected within 5 feet of the pond spillway. The two 
remaining sample locations will be selected at random based on the size of the pond at the time of 
sample collection. The surface water sample collected at each location will consist of a composite 
sample from the entire vertical water column, except for the grab samples at the deepest sampling 

that there may be locations where there is no water or times of the year when the saturated thickness 
is zero. If this is the case, it may be necessary to relocate the wells or possibly Install a vadose zone 
sampling device such as the BAT sampler (or an equivalent) capable of characterizing the contaminant 
plumes in zones of limited water. The proper use and location of the monitoring devices should allow 
evaluation of groundwater contamination and contaminant migration. The need for bedrock wells will 
be evaluated after lithologic and preliminary contaminant data has been gathered and interpreted. The 
Phase I analytical program for samples collected from these wells is presented in Subsection 7.3. The 
results of the first round of sampling will be reported in the Phase I RI Report. The wells will be sampled 
quarterly for a minimum of 1 year. 

7.2.3 IHSS - 142.10-11 - C-Series Detention Ponds 

Stage 1 - Review of Existing Data 

Surface water and sediment samples are currently being collected at locations in the Woman Creek 
drainage as part of ongoing monitoring activities at the Rocky Flats Plant. The sampling locations, 
methodology, analytical parameters, and results from this monitoring will be reviewed prior to the Phase 
I field investigation to assess the potential overlap between the programs. Data collected during the 
ongoing monitoring may satisfy the requirements of this OU5 program and will be utilized, If appropriate. 
Also, as specified in the IAG, the 1986 report "Trends in the Rocky Flats Surface Water Monitoring' (U.S. 
DOE 1986a) and other data pertaining to these ponds will be submitted to the EPA and the CDH. 

Stage 2 - Surveys 

No survey activities are proposed for this IHSS. 

Stage 3 - Surface Water and Sediment Samples Collected in the CPonds, Woman Creek, and the SID 

1992 
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T IBLE 7-3 

PHASE I INVESTIGATION 
IHSS 142.10-1 1 - C-SERIES DETENTION PONDS 

Location Sample Number Activity ' Purpose 

I 
I 

Stage 1 

1. Review Existing Data i Determine usefulness of existing surface CPonds, Woman Creek and the SID NA 
water and sediment samples 

I 

I 

Stage 2 

NoActMty 

Staae 3 

I 

I 

I 

2. Collect surface water ynples Characterize surface water contamination 5 locations In each pond and from each 
vertically stratified zone at the deepest point In 

16 
I 
I the pond 
1 

I contamination taken from each Xentimeter interval of 
I 

3. Collect sediment samples in Characterize sediments In ponds and 5 locations in each pond. Samples will also be 10 . 

sediment from the deepest part of each pond. 
ponds 

I 
4. Collect sediment samples In 

5. Collect sediment samples in the 

Characterize Woman Creek sedlments and 
contamination 

Characterize SID sediments and 
contamination 

See Figure 7-2 and text 

See Figure 7-2 and text 

other locations on Woman Creek 
i 

SID I 

10 

2 

I 
I 
I 

Stage 4 

I Monitor alluvial groundwater downgradlent of b low  ponds C1 and C 2  dams (2 each) 4 6. Install Wells 
I the ponds 

I 
NA = Not available I 

I 
I 



they apply to pond water sampling. 

Five sediment samples will be cdlected from each of the two C-Series Detention Ponds (Figure 74). 
One of the five sediment samples will be taken within the pond 5 feet from the inlet. A second sediment- 
sample will be cdlected from the deepest part of each pond. The other three samples will be taken 
from random at locations within the pond as it exists at the time of sampling. The top 2 inches of bed 
material will be cdlected for VOC analysis and a &inch core will be cdlected for analysis of all other 
parameters. Sediment samples will be gedogically logged according to SOP GT.l. 

In addition to the above samples, grab sediment samples will be cdlected from discrete vertical Intervals 
in the sediment core taken from the deepest part of the pond. These sediment samples will consist of 
composite samples cdlected at 2-inch intervals in this core. Each of these samples will be analyzed 
by a gamma radiation scan. 

. 

Sediment samples will also be collected along Woman Creek from the Concrete Wash Pad (IHSS 133.6) 
to Indiana Street and along the SID (Figure 7-2). There already exists data on the sediments in the OU5 
area (see Section 2.0). In developing the OU5 sediment sampling program, the areas where each IHSS 
would impact this drainage have been estimated so that the additional fidd sampling locations can be 
positioned downstream of these impact areas (Figure 7-5). These impact areas have been estimated 
by defining the area where surface water runoff from each IHSS intercept the drainage. 

Based on these Impact areas, additional field sampling locations have been positioned downgradient 
of each IHSS where there was a lack of existing data (Figure 7-5). Table 7 4  lists these additional 
sediment sampling locations proposed for OU5 and their purposes, along with what existing sediment 
locations will be used to characterize each area. The sediment samples collected from each pond are 
not included on Table 74. Generally, additional sampling locations are placed downstream of each 
IHSS and along each stream segment where existing data is lacking to characterize the stream sediment 
(Table 7 4  and Figure 7-5). Data from these additional sampling locations along with the sediment data 
that has already been cdiected will be used to evaluate Woman Creek and the SID in OU5 for the 
Phase I RI Investigation. 

The sediment samples from Woman Creek and the SID will be collected within the creek or ditch at 
points that are conducive to the cdlection of sediment. The top 2 inches of bed material will be 
cdlected for VOC analysis and a &inch core will be cdlected for analysis of all other parameters. All 

- - -- -sediment-samples will-be collect@-according to SOP SW.6 and the SOP Addendum (SOPA) to 

SOP SW.6 in Section 11.0 of this document. The chemical analysesthii-MI be performed-on-these -- 
samples is presented in Subsection 7.3. 

- _  
-- - - _  - - -  - 
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Figure 7-5 Sediment Sampling Sites and IHSS Impact Areas Along 
the SID and Nearby Tributaries 
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TABLE 7-4 
I 

I PROPOSED SEDIMENT SAMPLING PROGRAM' 
I 
I 

F 

IHSS or Stream Segment Proposed Lodons Existing Locations Purpose 

1. Ash Plts, Concrete W h  Pad, and 2 SED14 Characterize Woman Creek sediment downstream 
Incinerator (Woman Creek) and of iHSS 133 

I SED17 1 

f d 2 Original Landfill (Wo& Oeek and 

3. Between iHSS 115 add Pond G 1  

4. SID Between Pond dl and G2 

SiD) I 
0 Characterize sediments downstream of Landfill In 

both SiD and Woman Creek 

SED128 

SED28, SED-31, SED=, and 
SED30 

Characterize sediments in SID and Woman Creek 

Characterize SiD 

6. Woman Creek betwepn C 1  and G 2  1 SED27, SED-26, and SED% Characterize Woman Creek between ponds 

6. Woman Creek between G 2  and 4 SEDl, SED-2, and SED24 Characterize Woman Creek and Unnamed Ditch 
Indiana Street , 

' The 5 sediment samples for each pond are not included in this table. 

I 



Stage 4 - Monitoring Well Installation and Groundwater Sampling 

Two monitoring wells will be installed immediately downgradient of each dam at Detention Ponds C-1 
and C2, thus providing a total of four monitoring wells In this area (Figure 7-4). The wells will be 
constructed within the original stream channel according to SOP GT.6 and will monitor the saturated 
alluvium. If a water-bearing sandstone unit Is found to be the first bedrock unit underlying the alluvium 
in a boring, then an additional well will be completed in the sandstone at that location. Following 
development of the wells according to SOP GW.2, the wells will be sampled according to SOPS GW.5 
and GW.6. Results of the first round of well sampling will be reported in the Phase I RI Report. These 
wells will be sampled quarterly for 1 year. The chemical analyses that will be performed on these 
samples are discussed in Subsection 7.3. 

7.2.4 IHSS 200 -Surface Disturbance Southeast of Building 881 and Other Surface Disturbances 

There are three surface disturbances that will be evaluated during the Phase I investigation: IHSS 209, 
the surface disturbance west of IHSS 209, and the surface disturbances south of the Ash Pits (Figures 
7 3  and 7-4). The Phase I field sampling programs for these areas are similar and are described Mow. 
Table 7-5 summarizes the proposed program for these areas. 

Stage 1 - Review Aerial Photographs 

Available aerial photographs, including those from 1964, 1969, 1971, and 1983, will be reviewed to 
evaluate the nature and use of IHSS 209, the surface disturbance west of IHSS 209, and the surface 
disturbance south of the Ash Pits (see Table 7-5). These photos will help to determine if there are any 
specific areas within each of these surface disturbances that should be investigated more 
comprehensively. In addition, the features that appears to be a pond at IHSS 209 in a 1983 and 1988 
aerial photo will be evaluated. 

I Stage 2 - Visual Inspection and Radiation Survey 

A visual inspection will be conducted over the three surface disturbances to identify any stained soil and 
anomalous surface areas. A FIDLER radiation survey will also be performed at the areas according to 
SOP F0.16. This survey will be conducted randomly over each surface disturbance. If areas of 
anomalous radiation readings are detected, the survey will be adjusted to pinpoint the radiation source. 

- - The results of the surveys will be plotted on-a map-a@ contoured, if appropriate. The radiation surveys 
will be conducted using a sideshielded FIDLER and a shielded G-M pancakem- detector, 
appropriate, the Stage 3 fldd sampling program will be adjusted to investigate anomalies identifled from 
the Stage 2 visual inspection and radiation survey. 

I 
I 

-- _- __ . - - - _ _  I --- 
I 
I If- - - 

- -- 
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TABLE 7-5 
I ift  I PHASE I INVESTIGATION 

IHSS 209 - SURFACE DISTURBANCE SOUTHEAST OF BUILDING 881, THE SURFACE DISTURBANCE WEST OF IHSS 209 P o  
AND THE SURFACE DISTURBANCES SOUTH OF THE ASH PITS g ? '  I I srI 

> I 

fs = I 

q 1  A c t M t y I  Purpose Location Sample Number 

1. M e w  Aerial Photogr&hs Evaluate nature and use of sites and nature of iHSS 209, surface disturbance west of IHSS 209 and 
surface disturbances south of the Ash Pits 

NA 
I the ponds at iHSS 209 

IHSS 209, surface disturbance west of iHSS 209 and 
surface disturbances south of the Ash Pits 

r f 
tir, - i  

3. RadlatlonSurvey Locate areas d anomalous radiation readings Rendom survey over area 

&!€@ 1 

4. Sample Sediment and Characterize the two ponds on IHSS 209 From the center of the ponds at iHSS 209 
Sudace Water , 

NA 

NA 

2 each sedlment and 
surface water 

19 6. Soil brings Including Evaluate surface disturbances IHSS 209 - 1 borlng in each of the three former 
excavatlons; for the wrfacs disturbance west of 
IHSS 209 1 boring in each of the flve disturbed 
areas; for the disturbance south of Ash pita, 2 In 
each of the three parallel excavations, 4 in west fill 
area, and 1 In east fill area. 

0.6-inch surface sample 
I 

I 

l 
I 

I 

NA - Not llpplicable 



Stage 3 - Sediment, Surface Water, Surface Soil, and Borehde Samples 

A sediment sample and surface water sample, if present, will be cdlected from the deepest part of both 
pond-like depressions at IHSS 209 according to SOPS SW.1 SW.2, SW.3, and SW.6 (Figure 7-4). 

Surface soil samples will be collected at 19 locations to characterize possible contamination in the 
surface soils (Figures 7-3 and 74). Samples will be collected according to the sampling procedures 
specified in SOP GT.8. 

A total of 19 boreholes will be drilled and sampled in the surface disturbance areas (Figures 7-3 and 7- 

4). The brings will be drilled to a depth of 12 feet and will be drilled and sampled according to 
SOP GT.2. The brings will be logged according to SOP GT.l. Samples will be taken continuously. 
Discrete samples will be cdlected from every 2-foot Increment and analyzed for the TCL VOCs. Two 
6-foot composites will be analyzed for the TCL semivolatile organic compounds, the TAL metals, and 
radionuclides. 

In addition, surface soil and subsurface samples will be collected at any areas of anomalous radiation 
readings or stained areas identified from the visual inspection and radiation surveys of these disturbed 
areas. 

During sampling, a soil classification survey will be completed at the Surface Disturbances for use In the 
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grain size 
analysis. 

7.2.4.1 Area South of OUS to the ProDerhr Boundary 

Surface soils in the area south of the OU5 to the property boundary will be sampled for plutonium, 
americium, and uranium as part of OUs 1.2, and 3 RFI/Rls. The Background and Site-Wide Sampling 
Programs for the Rocky Flats Plant will provide additional coverage for the area south of OU5 to the 
property boundary. For example, the Background Sampling Program includes sediment and surface 
water stations (SED-18 and -19; and SW-80, -104, and -130) for the Antelope Springs area and on Smart 
Ditch at the western boundary of the Plant. The Site-WMe Monitoring Activities will include sediment 
and surface water sampling in Pond C-1 and surface water sampling near lndhna Avenue. The exact 
station locations have not been finalized. The Background and Site-Wide Monitoring Programs use the 

- same sampling protocds-and-Quality &urance (QA)/Qualtty Control (QC) procedures as the OU 
programs. Therefore, the data will be comparable. - - -- - - -  _ _ _  - -- - - - _ _ _  

If the work done for OUs 1-3, the Background, or Site-Wide Sampling Activities detect any contaminants 
at significant levels (above acceptable risk range, background, or potential ARAR), further investigation 
of this area will be covered under the OU5 Investigation. 

hbnvr 1882 
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7.2.5 Ambient Air Monitoring Program 

a 

- -  

e 

Three Hi-Vol air sampling devices will be installed near the Woman Creek drainage to monitor the air 
pathway from this OU (Figure 7-2). One will be located northwest of the Ash Pits (IHSS 133) and the 
Old Landfill (IHSS 115) to provide background data. The second air monitoring station will be placed 
between the Ash Pits and the Old Landfill, with the third southeast of the Old Landfill. 

\ 

The data obtained from these stations, as well as the existing nearby air stations, will be used to 
evaluate the air emissions from this area. There are currently seven air monitoring stations (S-10, S-11, 

S-13, S-14, S-23, S-37, and S-38) near the Woman Creek drainage (Figure 7-2). The three proposed 
monitoring stations will be sampled in accordance with the Site-Wide Ambient Air Monitoring Program 
currently being conducted by EG&G at the Rocky Flats Plant. Briefly, the operation and sampling, 
procedures are described below. 

Air coming in contact with the Hi-Vol Ambient Air samples is forced through a filter material, trapping 
radioactive particulates and other airborne matter for subsequent analysis. Performance data from these 
Radioactive Ambient Air Monitoring Program (RAAMP) air samplers are collected by Environmental 
Monitoring and Assessment Technologists (EMAT) on a weekly basis, and air filters are replaced every 
2 weeks. Once a month, the two filters collected from each air monitoring station are composited, and 
one sample from each air monitoring station is sent to Radiological Health Labs (Building 123) at the 
Plant for analysis. Detailed procedures describing the air sampler operations, filter exchange, filter 
preparation for analysis, RAAMP documentation, and reporting requirements are contained in 
SOP AP.13. These air samples will be analyzed according to the procedures outlined in the General 
Radiochemistry and Routine Analytical Services Protocol (GRRASP). The samples will be analyzed for 
the same analytes as are analyzed in the site-wide program, which is currently plutonium. The analytical 
program for the site-wide Ambient Air Program is expected to be expanded in the near future to include 
other radionuclides, at which time the analytical program for the three proposed OU5 air stations will 
also be increased. 

7.3 SAMPLE ANALYSIS 

This section describes the sample handling procedures and analytical program for samples collected 
from the Phase I investigation. In this section, sample designations, analytical requirements, sample 
containers and preservation, and sample handling and documentation requirements will be discussed. 

-- - - -- - - _ _  - _ - _ _  - - . - - - - 

7.3.1 Sample Designations 

All sample designations generated for this RFI/RI will conform to the input requirements of the Rocky 
flats Environmental Database System (RFEDS). Each sample designation will contain a nine-character 
sample number consisting of a two-letter prefw ldentlfylng the media sampled (e.g., 'SB" for soil borings, 
"SS" for stream sediments), a unique fMedigit number, and a two-letter suffix Identifying the contractor 



(e.g., 'WC for Woodward-Clyde). One sample number will be required for each sample generated, 
including QA/QC samples. In this manner, 99,999 unique sample numbers are available for each 
contractor that contributes sample data to the data base. A block of numbers will be resewed for the 
Phase I RFI/RI sampling of OU5. Boring numbers will be developed independently of the sample 
numbers from a boring. Specific sample location numbers are not assigned at this time, pending the 
results of the aerial photograph analysis and review of exlstlng data. 

7.3.2 Analytical Requirements 

Generally, samples collected during the Phase I RI Wnl be analyzed for some or all of the following 
chemical and radionuclide parameters: 

0 

0 

e 

e 

e 

e 

0 

e 

e 

0 

e 

0 

0 

0 

Nitrate 
TAL metals 
Uranium 233/234, 235, and 238 
Transuranic elements (plutonium and americium) 
Cesium 137 and strontium 89/90 
Gross alpha and gross beta 
Tritium 
Total dissolved chromium (water only) 
Beryllium 
TCL volatile organics 
TCL semivolatile organics 
Total organic carbon (TOC) 
TCL pesticides/PCBs 
COS, HCOS, CI, SO,, NO, (water only) 

The specific analytes in the groups listed above and their detection/quantitatlon limits are contained in 
Table 78. Table 3-1 lists the analytical methods that will be used for each analyte. The specific Phase I 
analytical programs for each IHSS are contained in Table 7-7. Both filtered and unfiltered surface water 
and groundwater samples wiil be analyzed at each location. 

The analytical program for each media at every IHSS is summarized in Table 7-7. The analytical 
program for each IHSS was developed In the IAG based on the type of waste suspected to be present 

- - _at each site. The-specific analytes and detection/quantitation limits are specified In the IAG by reference 
to Contract Laboratory Program (CLP) analyses. The GRRAG (EG&G 1 W T r o i i d e s  a listingof CLP- - 
analytes and limits that will be used for this Phase I RFI/RI. These analytes and limits are presented in 
Table 78.  The program shown in Table 7-7 should address the bulk of chemicals and compounds that 
were handled or are suspected to be present at OU5 and enaMe detection of soil, sediment, surface 

-- - -- 
- -  --- - __ 

- 

I O  
water, and groundwater contamination, If present. 

hbnvr 1882 
P- 7-31 



TABLE 7-6 

PHASE I 
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS 

AND DETECTION UMKS 

TARGET ANALWE UST - METAS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cedmium 
Calcium 
Cesium 
Chromium 
cobah 
Copper 
Cyanide 
Iron 
Lead 
Uthium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Shrer 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
zinc 

DEECTION UMKS 

Son /Sediment (rna/U 
40 200 

60 12 
10 2 
200 40 
5 1 .o 
5 1 .o 

5Ooo 2000 
lo00 200 
10 2.0 
50 10 
25 5.0 
10 10 
100 20 
5 1 .o 

100 20 
5000 2Ooo 

15 3.0 
0.2 0.2 
200 40 
40 8.0 

5Ooo 2000 
5 1 .o 
10 2.0 
so00 2Ooo 
200 40 
10 2 0  
200 40 
50 10.0 
20 4.0 

llmaafu 

TOTAL ORGANIC CARBON 1 1 

QUAN"rATlON UMITS 

TARGET COMPOUNDS UST - vounm 
chloromethane 
Bromomethane 

ChlOroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-DichlorOahene 

-- -- _ _ _  __ 
wnyl chloride - - -_ - - 

spa(sediment 
10 
10 

- _- __ .-lo- 10 - - ~ __ 

5 
10 
5 
5 
5 



TABLE 7-6 
(Continued) 

PHASE I 
SOIL, SEDIMENT, AND WATER SAMPUNG PARAMETERS 

AND DETECTION UMrrS 

TARGET COMPOUNDS LIST - VOlATlLES (Continued) 
total 13-Dichloroethene 
Chlerofam 
1 ,2-Dlchioroe~thane 
;L-EZZiGne 

. CarbonTetrachlorlde 
l,l,l-TriChiOroethaIW 

Vinyl Acetate 
Bromodichloromethane 
1,1.2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1 ,&Dichloropropene 
T ri c ht o roethe ne 
Dibromochioromethane 
l,l,P-Trichloroethane 
Benzene 
cis-l,9Dichioropropene 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

QUANTIlATiON LIMITS* 

5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 

w e d i m e n t  ha/&& 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 ’  
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 



TABLE 7-8 
(Continued) 

PHASE I 
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS 

AND DETECTION UMrrS 

TARGET COMPOUND LIST - SEMlVOIATlLES 
(Continued) 

Nltrobenzene 
lsophorone 
P-Nttrophend 
2,eDimethylphend 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophend 
1.2,4-Trichlorobenzene 
Naphthalene 
eChloroanlllne 
Hexachlorobutadiene 
~ ~ o r ~ - m ~ h y l p h e n ~ ( ~ ~ ~ ~ o ~ m ~ ~ )  
2-Methylnaphthalene 
Hexachlorocydopentadiene 
2,4,6-lrichlorophend 
2,4,!5-Trichlorophend 
P-ChloronapMhalene 
2-Nltroaniline 
Dimethyl phthalate 
Acenaphthylene 
P,&Dinttrotduene 
3-Nltroaniline 
Acenaphthene 
2,4-Dinltrophenol 
Witrophend 
Dibenzofuran 
2,4-Dinttrotduene 
Diethyl phthalate 
Ghlorophenyl Phenyl ether 
Fluorene 
4-Nitroansine 
4,&Dinltro-2-methylphenol 
N-nltrosodiphenylamine 
4-Bromophenyl Phenylether 

Pentachlorb$Gnd- -- 

Phenanthrene 
Anthracene 
Din-butylphthalate 
Ruoranthene 

-- --_ _ _  _ _  --- - _  - - - - -He~~~~cMorobenzene 

QUANmATON LIMITS* 

YY%wmB SonISediment lualka) 

10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

- -50- __ 

10 
10 
10 
10 
10 
10 

. -_ .. - .  

330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
1600 
330 
330 
330 
1600 
330 
1600 
1600 
330 
330 
330 
330 
330 
1600 
1600 
330 
330 
330 

330 
330 
330 
330 
330 
330 

--- ---- _ -  - 1-w _ _  
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TABLE74 
(Continued) 

PHASE I 
SOIL SEDIMENT, AND WATER SAMPLING PARAMETERS 

AND DETECTION UMITS 

TARGET COMPOUND UST - SEMIVOIATIES 
(Continued) 

3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 

Di-koctylpMhalate 
Benzo(b)fluoranthene 
Benzo(l0fluoranthene 
Benzo(a)pyrene 
Indeno(l.2.3-cd)pyrene 
Dibenz(a, h)anthracene 
Benzo(g, h,i)perylene 

bls(2-Ethylhexyl)phthalate 

20 
i o  
10 
10 
10 
10 
10 
, lo 
10 
10 
10 

Soil/Sediment ha/ kq) 

660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

TARGET COMPOUND UST - f EsTIcIDES/PCBS QUANmATlOff LIMITS 

Son /sediment ua/ka yYmuaQ 
alpha-BHC 0.05 8.0 
beta-BHC 0.05 8.0 
d&BHC 0.05 8.0 
gamma-BHC (Undane) 0.05 8.0 
Heptachlor 0.05 8.0 
Aldrin 0.05 8.0 
Heptachlor epoxide 0.05 8.0 
Endosutfan I 0.05 8.0 
Dieldrin 0.10 16.0 
4,4'-DDD 0.10 16.0 
Endrin 0.10 16.0 
Endosulfan II 0.10 16.0 
4,4'-DDD 0.10 16.0 
Endosulfan sutfate 0.10 16.0 
4,4'-DDT 0.10 1 6.0 
Methoxychlor 0.5 80.0 
Endrin ketone 0.10 16.0 
alpha-chlordane 0.5 80.0 
gamma-chlordane 0.5 80.0 
Toxaphene 1 .o 160.0 

0.5 80.0 
Arodor-1221 --Ob-- - - - -80.0- - 

Arodor-1 232 0.5 80.0 
ArodOr-1242 Ob 80.0 
Arodor-1248 0.5 80.0 
Arodor-1254 1 .o 160.0 
-Or-1260 1 .o 160.0 

-- -- - - _  - - -- - -- Arod~r-1016- - __ - 

- - _  - 

- 
1002 
7-35 F t d  OU 6 Rrr I- Walt- R.v*bn 1 

q4bu 6V.btma-7.hb 
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TABLE 7-6 
(Concluded) 

~ 

PHASE I 
SOIL SEDIMENT, AND WATER SAMPLING PARAMETERS 

AND DETECTION UMKS 

~ 

REQUIRED DETECTION LIMITS 

RADIONUCLIDES 
Gross Alpha 
Gross Beta 
Uranium 233+234,235, and 238 (each species) 
Americium 241 . 
Plutonium 239 + 240 
Trttium 
Cesium 137 
Strontium 89+90 

water f D C u  
2 
4 

0.6 
0.01 
0.01 
400 
1 
1 

Son /Sediment (DC~ /a 
4 dry 
10 dry 
0.3 dry 
0.02 dry 
0.03 dry 

400 @Ci/d) 
0.1 dry 
1 dry 

DETECTION LIMITS' 

Parameters Excluslvelv for Groundwate r Samdes m r  fma/l) 

ANIONS 
Carbonate 
Bicarbonate 
Chloride 
Sulfate 
Nltrate as N 

FIELDPARAMETERS 
PH 
SpeciRc Conductance 
Temperature 
Dissolved Oxygen 
Barometric Pressure 

10 
10 
5 
5 
5 

0.1 pH unlt 
1 

0.5 

INDICATORS 
Total Dissdved SdMs 5 

Detection and quantltatlon limits are highly matrb< dependent, The limb listed here are the minimum 
achievable under ideal condltions. Actual limb may be higher. 

F.lnrl1892 
Rue 7-38 
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TABLE 7-7 
(Concluded) 

PHASE I ANALYTICAL PROGRAM 

;< 0 
1 

TAL TCL TCL TCL 
IHSS beatton Medie Metals TOC Vola SemlV Peat 

. I :  I igi 
1 -  

I 

Filtered 

Pu cs Sr Am Total TAL Anions 

0 
u 239/24 137 89/90 241 Pb Cr Metals Be TDS 

Effluent from pipes I Water X X X x x  X X X x x x  

Water In SID and Woman qeek Water X X X x x  X X X x x x  
Surface soil sampies I X X X X 

I 
Sediments in SID and Woman Creek Seds. X X X x x  X X X x x x  

I 

133 Boringson25-ft.centers sol1 X 

Surface soil RAD anomalies 
I 

Surfacesdisamples 1 soil X X 

Surface soil RAD anomalies 
1 

Sediment samples downsbeam of ash pits Seds. X X 
I 

Wells downgradlent of unR , Water X X X X X X X X 

142 Sediment samples in Wornin Creek, SID, Seds. X X X X + 
and Ponds 

I 

Water samples from ponds Water X X X X X X X X 

Wells downgradient of C1 land G 2  Water X X X X X X X X 
I 

209 Sediment in former ponds ' Seds. X X X X 
I 

Water In former ponds 

Soil in small depressions ' i 
Water X X X 

soil X X X X X 

X 

X 

x x  

X x x  
x x x  

brings in area Soil 
X X X X 

2-ft. intervals X I 6ft. composites , X X X 

I I 

f f 
0 Y i  , 
(DL)  

+ T a p . t h i d a  r r S b . ~ d f o r p w r c *  0 1  and QR6rmt .mpbr w. 



r 1 

Nitrates are included because low-level radioactive wastes with high nitrate concentrations may be 
present in Woman Creek or the SID. Metals were probably disposed of at OU5; however, details are 
not well known. Therefore, all of the TAL metals have been selected for Phase I analysis. 

Uranium Is likely to have been a constituent of the wastes at OU5. The isotopes U-233, U-234, U-235, 
and U-238 have been selected for analysis in Phase I. Plutonium is the only transuranic element that 
is used on the site. However, americium Is a daughter product of plutonium and is found at the Rocky 
Flats Plant. Therefore, plutonium and americium have also been selected as Phase I radionuclide 
parameters. Gross alpha and gross beta are included as screening parameters because they are useful 
indicators of radionuclides. Tritium, strontium, and cesium are also included in the analytical program. 

Volatile and semivolatile organics may have been handled at OU5 in small quantities probably only at 
the Original Landfill. The specific compounds used are unknown; therefore, all of the TCL volatile and 
semivolatile organics will be included in the Phase I analyses for some samples. 

TCL pesticides/PCBs and TOC have been included for some samples to provide data for the 
environmental evaluation. For the sediment samples collected from Woman Creek and the SID, TCL 
pesticides will be analyzed in the samples collected from the detention ponds and at the location just 
downgradient from the Original Landfill. The other sediment samples collected from Woman Creek and 
the SID will not be analyzed for TCL pesticides as no pesticides have been detected to date from the 
extensive sampling already performed (see Section 2.0). In addition, the two proposed sediment 
sampling locations just downstream of the Ash Pit will not be analyzed for TCL volatiles and semi- 
volatiles since incineration would probably have destroyed these organics. 

The analytical parameters for the soil gas survey at IHSS 115 are l,l,l-trichloroethane (TCA), 
dichloromethane, benzene, carbon tetrachloride, tetrachloroethene (PCE), and trichloroethene (TCE). 
Detection limits proposed for these parameters during the soil gas survey are listed in Table 7-8. 

7.3.3 Sample Containers and Preservation 

Sample volume requirements, preservation techniques, holding times, and container material 
requirements are dictated by the media being sampled and by the analyses to be performed. The soil 
matrices to be analyzed will include soils and sediments. The water matrices for analysis will include 
surface water and groundwater. Tables 7-9 and 7-10 list analytical parameters of interest in OU5 for 
water and soil matrices, along with the associated container size, preservatives (chemical and/or 
temperature), and holding times. Additional specific-guidance on the appropriate use of containers and 
preservatives is provided in SOP F0.13, Containerizing, Preserving, Handling, and Shipping of Soil and 
Water Samples. 

- - - - - -  ~- -- _ _  

. 



TABLE 7-8 
PHASE I INVESTIGATION 

SOIL GAS PARAMETERS AND 
PROPOSED DETECTlON UMrrS 

IHSS-115 OfQlnal Landfsl 

Volatiles Detection Lhnh 

1.1,l TCA 1 ml1 
Dichloromethane 

Benzene 
Carbon Tetrachloride 

PCE 
TCE 1 Mall 

NOTE: Detection limb are a hrndon of the detector type and injedion volume. Thus, the detectlon 
limn may vary. 

-1002 
Rg. 740 



TABLE 7-O 

SAMPLE CONTAINERS, SAMPLE PRESERVATION, 
AND SAMPLE HOLDING TIMES FOR WATER SAMPLES 

Holding 
m m e t e r  Co-r P m e  Time 

Law to-- Conce- 

Organic Compounds: 

PurgeaMe Organics 

Extractable Organics 
(BNAs), Pesticides 
and PCBs 

Inorganic Compounds: 

Metals (TAL) 

W C S )  

Cyanide 

Anions 

Sulfide 

Nitrate 

Total Dissohred 
SdMs mS) 
Rad tonudMes 

2x4O-m1VOAvlalswlth 
teflon-iined septum IUS 

1 x 1-I polyethylene 
bottle 

1 x 1-I polyethylene 
bottle 

1 x 1-1 polyethylene 
battles 

1 x 1-1 polyethylene 
bottle 

1 x 1-I polyethylene 
W e  

1 x 1-1 poryethvfene 
borne 

cod, 4 o c  7 d w  
m Ha to p ~ < 2  14 days 

cod, 4 o c  7 days until 
emaction, 
40 days after 
extraction 

Nitric acid 180 dayso 
pt1c2; Cool, 4OC 

Sodium hydroxide' 14 days 
pH>12; cod, 4OC 

cod, 4oc 14 days 

7 days 1 mf-rlnc acetate 
sodium hydrodde to 
pn>9; cod, 4OC 

cod, 4OC' 48hours 

cod, 4OC 48hours 

Holding tima for nwreury k 28 daw. 

-n=V 1992 
Pq 1-41 



TABLE 7-10 

SAMPLE CONTAINERS, SAMPLE PRESERVATION, 
AND SAMPLE HOLDING TlMES FOR SOIL SAMPLES 

Hdding 
Parameter er P- lime 

Soil or Sediment - Law to M-rn 

Organic Compounds: 

Purgeable Organics 
(vow 

Extractable Organics 
(BNAs), Pesticides 
and PCBs 

Inorganic Compounds: 

Metals VAL) 

Cyanide 

SUmde 

Nltrate 

Radionuclides 

1 x 4-02 wlde-mouth 
teflon-linedglassvials , 

1 x 8-02 widemouth 
teflon-lined glass vials 

cod, 4OC 

cod, 4OC 

cod, 4OC 

cod, 4OC 

cod, 4% 

cod, 4OC 

Nom, 

14 days 

7 days until 
extraction, 
4Odaysafter 
extraction 

180 days' 

14 days 

28 days 

48 hours 

45 days 

a 



7.3.4 Sample Handling and Documentation 

Sample contrd and documentation is necessary to ensure the defensibility of data and to verify the 
quality and quantity of work performed in the field. Accountable documents include logbooks, data 
cdlection forms, sample labels or tags, chaln-of-custody forms, photographs, and analytical records and 
reports. Speclfic guidance defining the necessary sample control, identification, and chain-of-custody 
documentation is discussed in SOP F0.14. 

7.3.5 Data Reporting Requirements 

Field data will be input into the RFEDS using a remote data entry module supplied by EG&G. Data will 
be entered on a timely basis and a 3.5-inch diskette will be delivered to EG&G. A hard copy report will 
be generated from the module for contractor use. The data will be put through a prescribed QC 
process based on SOP F0.14 to be generated by EG&G. 

A sample tracking spreadsheet will be maintained by the contractor for use in tracking sample collection 
and shipment. EG&G will supply the spreadsheet format and will stipulate the timely reporting of the 
information. This data will also be delivered to EG&G on 3.5-inch diskettes. Computer hardware and 
software requirements for contractors using government supplied equipment will be supplied by EG&G. 
Computer and data security will also follow acceptable procedures outlined by EG&G. 

7.4 FIELD QC PROCEDURES 

Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip blanks 
will be obtained from the laboratory. The analytical results obtained for these samples will be used by 
the Environmental Restoration (ER) Project Manager to assess the quality of the field sampling effort. 
The types of field QC samples to be collected and their application are discussed below. The frequency 
for QC samples to be collected and analyzed is provided in Table 7-1 1. 

. 

Duplicate samples will be collected by the sampling team and will be used as a relative measure of the 
precision of the sample collection process. These samples will be collected at the same time, using the 
same procedures, the same equipment, and in the same types of containers as required for the 
samples. They will also be preserved In the same manner and submitted for the same analyses as 
required for the samples. 

-- _ -  - - - - - _  ---- _ _  - - 
- _  

Field preservation blanks of distilled water,- pGSerVGd according to-the preservation .requirements 
-. 

(Subsection 7.3.3), will be prepared by the sampling team and will be used to provide an indication of 
any contamination Introduced during field sample preparation technique. As indicated by Table 7-1 1 
these QC samples are applicable only to samples requiring chemical preservation. Equipment (rinsate) 
blanks will be collected from a final decontamination rinse to evaluate the success of the field sampling 
team’s decontamination efforts on nondedicated sampling equipment. 0 
Fbvl Ou6 Pham I R A R l  Walc Pln Whim 1 
R#ty A m  Am. Qolda Cdorado 
.oh0brbVeb\rC7.f.b 

Fabnwy lee2 
P q .  7 4 3  



TABLE 7-11 

RELO OC SAMPLE FREOUENCY 

Mdta 

Sdids UquMs Sample Type TypeafAnalysts 

Duplicates OrganiCS 
Inorganics 
Radionuclides 

Field Preservatlon Blanks Organics 
Inorganics 
Radionuclides 

Inorganics 
Radionuclides 

Equipment Rinsate Blanks Organics 

1 /lo 1 /10 
1 /10 1/10 
1 /10 1/10 

NA 
NA 
NA 

NA 
1 120 
1 120 

Trip Blanks Organics (VoktOes) NR 1 120 
. Inorganics NR NR 
Radionuclides NR NR 

NA - NatAppliable 
NR = NotRequired 

1892 - 7-41 



Equipment blanks are obtained by rinsing cleaned equipment with distilled water prior to sample 
collection. The rinsate is collected and placed in the appropriate sample container. Equipment rinsate 
blanks are applicable to all analyses for water and soil samples as indicated in Table 7-1 1. 

Trip blanks consisting of deionized water will be prepared by the laboratory technician and will 
accompany each shipment of water samples for volatile organic analysis. Trip blanks will be stored with 
the group of samples with which they are associated. Analysis of the trip blank will indicate migration 
of volatile organics or problems associated with the shipment, handling, or storage of the samples. 

Procedures for monitoring field QC are given in the site-wide Quality Assurance Project Plan (QAPjP). 
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